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S|) TITLE: A digital servosysten for proportional control y 

“SOURCE: IVU2. ee Ore Re v. 9, no. 1, 1966, eH: 
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ABSTRACT: ‘The authors describe a digital servosystem with a 13-digit "shaft-code" 
converter. The device incorporates an ordinary modular system made up of a master uni 
(digital computer), analyzer ('"shaft-code" on the actuating motor axis), comparator, 
decoder, amplifier and motor (EM-2M). The 13-digit "shaft-code" converter is a two- 
stage unit of the transformer type which uses Barker code. The code is taken off from 
the converter by a sequential digit search system in the form of a combination 16-out- 
put diode matrix with a control counter made up of four flip-flops. The search pulse 
taken off from the matrix is fed through an emitter-follower and an amplifier to the 
search winding of the converter core. Since the transformation ratio of the coil pair}---- 
is 6:1, the signal on the readout winding is 1/6 of that on the search winding and { 
therefore must be amplified. This signal must also be reshaped due to considerable 
distortion of the pulse in the readout winding by high capacitance between turns, in- 
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accuracy in setting the elements etc. Barker code is converted to binary code by the 


algorithm: t,, = Ayty,ot + Bil This algorithm is carried out by a circuit which 


uses two AND. gates controlled by the two halves of the second flip-flop in the shift 
register which converts the serics code fed from the "shaft-code" pickup to paraltel 
code. This gives possibilities for AND and NOT logic. The converted code is fed to 
the register from which it may be read out in paralle}. form when a signal is sent from 
the control unit. This control unit gives ovt the following command signals: 1. re- 
set in the adder; 2. input of number A; 3. input of number B; 4. reset in the register 
of the "code-voltage" converter; 5. difference input in the “code-voltage" converter. 
The control wmit contains a cadence pulse generator, a distributive device for gene- 
rating the command signal, amplifiers and emitter-followers for decoupling the cir- 
‘cuits. The comparator is a 13-digit parallel-action adder with sequential carry. This 
adder consists of a series of flip-flops, pulse amplifiers with differentiating in- 
puts and delay lines. A schematic diagram of this adder is given and the addition pro 
\"cess is described. Schematic diagrams are also given for the decoder and the motor 
“| yeversal unit. The signal in the digital servosystem is actually quantized with re- 
; | Spect to time and level. However, it may be assumed for all practical purposes that 
signal quantization takes place with respect to level only, since the period of quan- 
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tization with respect to time is much less than the time constant of the motor, which [-— 


| is the greatest time constant in the system. Orig. art. has: 3 figures. - {14] 
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Purification of hydrogen containing hine under pressure. J, N, BUSHMAKIN | _ 
ano MV Rvisaxov. J. Applied Chen. (U.5.5.8.)5, FOS-14(1022).—Hy, obtained by 
oxidizing P with 1,0 at elevated temps. and pressurvs, can be purified from PH, with- 
out releasing the preasure by oxidizing PH, with steam at 300 in the presence of Cu 
phosphide. Three vols. of steam is required per vol. of PH). Metallic Cu does not 
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Oxidation of phosphine with oxygen and sir in the presence of hydrogen. 1. N 
_ Brawn , A.A. Vvepansxil ann A.V. Frost, J icen Chem (US 5 R12, 415-20 
(19%2).—-At 300° at 60-06 atm., PH, combines quantitatively with Oy from the air in 
the elena} Tl, to form HPO, and HPO, ina few nin There eno caplowon as lang 
as the amt. of PH, is below 0%. of that of Hy and the mist. is free from P and PyHy 
Ati’, it takes days to complete this traction. In this caw the rate of reaction i itide- 
pendent of the partial pecasures of Hifs. Hs and Ns, but ts directly proputtional to the 
pressure of Oo . 5. L. Maporsxy 
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is dissolved according to (1) to (4) aud in the scoond the 
intermediate products are oxidized according to (4) to 
(8). An abnost complete conversion of P can be obtained : 
by beating to 400° without a catalyst, In the presence *1.@8 
of 1% NiO the reaction is completed in 4 min. at 200° and ¢ 
the liquid phase contains 20-25% of P as HiPOs. The : 
catalyst affects only the first stage of the reaction. Max. 
yields were obtained when the ratio of H/O:P was 3:1. 
The partial preasure of Hy has no apparent effect on t 
velocity of the reaction within a range of 100-350 atm. 

A. A. Bochting§~ 


eran aarancanrantarrarranranan at ani ofr se trie Cnr ae ieee mt ae ee ke 
Yas ee Ge Se ee ee ee ee Oe ee ere fF | : 
¥ ist ond 2h CNDERE 7 a‘ , 3 ro es ‘ {> 
Ps ahha yh fe teat ce eh a Eine Hal Paccesses an verrrates senes Pe een ne iE my) 
toyl Oxidation of red phosphorus at slevated temperature > | Lee 
i and 2. 1. N. Bushmaklo, BM. V. Rulsakoy and £ aa 
ving A.V. Frost. J. Applied Chen. (U.S. S. R.) 6, 577-87 “2 | ee 
. (1933).—-The experiments were carricd out in sitver- 
lined autoclaves of 0.18-0.56 |. capacity, beated in a 80 
eer. 6 thermostat with molten metal. The oxidation of red P :-@e 

:. can be explained by the following reactions: (1) Ps + Hy 
7 GHD = SILPO, + 21; (2) Pet BHO = BPO. + Panag 
leu: QPH, + 2H:; (3) By + 12H, = 41LPO, + OH: + 5e@®@ 
a: (4) Pa + 16H = 41,PO, + J0Hs; while the inter- : 

§ mediate products may act: (6) HsPO: + HO = HPO. + i |-0@ 
3 Hep (6) 4HsPOs = SHPO. + PHa; (7) PHe + 31,0 = Ls nee 
je WaPOs, + 3a; (8) PHe + 410 © HPO, + 4H. The is 
i nocas is divided into two stages, In the first stage the P eS -6@ 

| 
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Perce sped aber rererets : 
"C4 A : 


{dation of phosphine with water under pressure. 
\ n i eee V. Frost. J. applied Chem 
TT STS. 8K.) 6, OOF WBC) The following reactions 
“May take place in the oxidation of Uy with water: 
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(2) UNe + 3H,Q, 3h, + MPO ww + o8.000 
eal: (2) PH, + 3H + aq. -° SH, + HI ag. + 
20,900 cal CO) Pf, + UHL eh + Dh Geer 
+ 68,700 cal; (4) Us + 4 Ohana + aq. — 4th + 
HePO.aq. + 92,000 cal; (8) GPO -- Mh + 
MUP Ong sg 4 4 eal (8) 4, ay. ce Wht, 4 
ANNO, Cie ML ee | HA. +2 
Sty + UO nga ¢ 87, cats CK) Had), ag t 
Wt hig “> He + UAPO ag. + NO cal. The dade 
tional chemical contiant’* caled. according to Nernst 
' and Cederberg gave an av. of Cr, = 2.8. HAPOs, 
HPO, and Hy are formed as the result of the interaction 
of PH, and HO. Hy has litte effect an the velocity of 
the arkfation of PH, with HO. The amounts of ri, 
and HPO, appruach rero on long beating. The reaction 
is wcecicrated by the presence of Ag. An civceme af HO 
slows the reactln; deficlency af ILO canes a partial 
deoumpo. of Pies. Hy can be purified from Pity toy 
orkdizing with 10, the reaction proweding accucting 
to (1), (3), (3) and (4), A. A. Bochtlinek 
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ee, TAF amp pes GRGEED _ i Pome ee Re 
@e@. i ty te whos auees aan gaereeray ret 
ee, al } A en pridetica of pheaphoreus oid ot slovated bo ratures 
oul prosmures. . nal an » V. Frost. 
ee. J. Applied Chem. (U, AE or -20(iiKt).--The 
eec oxida! reaction eon according to (1) 4HLPO: = 
ee SHPO, + PH; (2) PH: + 4HO = HPO, + 4H: 
fis and (3) 3HsPO, + 31,0 =< 3H.PO, + 3H. Pyrosencus 
ry Writs decompa. of HyPO, proceeds at a fair rate at 240" aod the 
e {3 reaction to (1), while an increase of temp. 
e a2 changes the reaction to (2). The 1,0 vapor needed for 
ee ri, the reaction ie derived from the hydration water of HAPOs. 
ee i< The oxidation of HilO, in the ve of snuall aiiounts 
fie ol H,O attains a noticeable velocity only at a temp. of 
ee 3l¥ 30° and almost entirely according to (1) and 
ee (2). In the presence of large amta. of H,O the oxidation 
of , is very slow, and the reaction according to (3). 
ees The oxidation in the presence NH, is very salisfact ‘ 
ee pure (NH,)sPO, being obtained within JO min. at 380% 
“ 5 A. A, Hochtlingky, 
@@ 2 
eer 
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a C.2 bo BWP OR SLD. te 


ee! SS ee 7 oe 1 | 
al. : Contact oxidation of suifir dioxide to sulfur trioxide | ee 
HL abe, Qe) ibs eevee ~ un ssure. [. P.M. Luk’yanov, LN Bushmakin, ~ 
trea M, V. Rutsakey and 1. R. Molkentin." J. dpNiad Chem. } & 00 
3! Non he Nee (U. S.S. Ri) 6, 772-84(1099).—SO, was oxidized to “.@e . 
SO,_in the presence of burned pyrite (contg. Hy 15.68, oth - 
a Fe 56.16, S 3.08 and Cu 0.003%) of grain size J-5 mm. did 
i The best ‘temp, is about 650°; fuctuations in the comn, ‘Loom 
ry of SQy in the original gas contg. 68° of tbe force have H 
: mo effect on the SO, yield. An inercase of the air concn, , [-o® 
eeu: in the original gus from LOG to 19-206e docs not change 6 mY) 
@@ a the SO, yield. An increase in the Pressure at 4 const. 
i= disc’ rate of the gas increases the SO, yield. Ata t] s@® 
oer, temp. of 650° and a velocity of 8001. gas/(1.catalyst X hrs.) {j-e0e 
ee:: an increase of the preasure from 25 to 100 atm, raises the vi ig 
ig yicld from 76 to 95% of SO). With increase of velocity .{c@® 
Ces: of passage of gas through the catalyst at a const. pressure *|-e@ 
the yield decreases, ¢. g., at a pressure of 100 atm., a temp. 2] 
of 650° and a volume velocity of 22.6, the yield is 95%, | 7|2@@ 
while at a volume velocity of 63 the yield ts only 70%, “150® 
The catalyst can be used or a very long period, but it is el 


very sensitive to changes in the Operating cenditions 
and is fatigucd after a comparatively short time. The 
main causes for the lowrring of the catalyst's activity 
are (1) the presence of moisture 
the catalyst, which should not be higher than the moisture 
left in the gas when Passed through a washing bottle 
with concd. HsSO,, (2) the presence in the gas of hore 
than 10% SO) and (3) a temporary lowering of the temp. 
during the operation of i 
fatigued after 4 brs., but the fost activity can be com- 
pletely restored by blowing for 3-8 hrs. with dry air 
reac to 650°, The app. used is described and data are 
pvecsta etvaccumencar cirenarsie ilated and plotted... Ae A. Bochtlingk 
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Liquid-vape? equilibria in the aR er iors fc 
tetrachloride. 1, 1.N. Huskie nand B.D. Voelkeva. bails Saree tee 
tea a hel Khinte CC 19, 1016 -DuC 1A. coe = 


. 
COMP.» a table of corrections for deviations from line? 
arity was drawn UP. Conjugate cotn! wid and 


the vapor, under the const. 
96.4 se ine end, with abe ad OL J 
tt and Sitaikev 


oa 
Pyne data ft the equation y/(100 - 7) = 
rages the 


rom tbe expul. 3 0 
— fade ‘eg . of Rosneft Eas eG ( es 4, Fs 
availa only up to 2 4, Conjugate = 
Os ol x and ¥ niet 700 mm. Hg. smoothed out with 
the aid of the above ‘equation for a, are (selected points) : 
z= 5,20, 30, 40, 50, 60, 70, 80, 957 = 6.91, 22-525 
6, 42 61.85, 71.23, 90.33, 90.18, var 


79.76, 78.63» T1B6, 17.12, 78-83. 76.74, 
. ence areotrope was in 
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USSR /Chemistry - Production Equipment ‘Mar 52: 


"The Dependence of the Effeativeness of Filled 
Rectification Columns on the Height of the Filler, - 
and the Reproducibility of the Effectiveness," I.N. 
Bushmakin, R. V. Lyzlova, 0. I. Avedeyeva, Lenin- 
grad Order of Lenin State U. 


"Zhur Prik Khim" Vol XXV, No 3, pp 287-302 


Investigations were conducted with coarse and fine 
fillers at different heights of filling under pre- 
liminary wetting to a varying deg by spraying with 
a jet of reflux (I). The same investigations were 
carried out under preliminary flooding of the 


USSR/Chemistry - Production Equipment ‘ Mar 52 
(Contd) 


column (II). In I, deg of wetting does not influ- 
ence effectiveness with coarse filling; increases ; 
effectiveness (as well as reproducibility) with fine 
filling. In II, coarse filling yields the same re- 
sults as in I; fine filling results in differences 
depending on temp. , 
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cory SNE pation, ~ Very fittie improvement in efelency results $ 

at the optimnitn distance of 25 cm. between inserts, of which 

the best wert truncated cones of wire gauze, the pticlcory 

‘was incransed by 1.5 stages per insert, A, P. Colburn 
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« Moledenko (A. ade Zbs ay romugradhe 
<< perme  Kiin. 20, Tao Ty; cf. CoA 4d, 


Examples are-given toe wtify the use of the rectic 
ue method. for the dott. of the liquid-vapor 
equilibria of binary systems. - The dificulties of the method 
are considerable: ‘at feast 2 columns are necded, the ma- 
teriala nist be of the highest purity, and the procedure is 
very Inbarious. | Use of the inethed is justifiable only in the 
range at which t approaches unity and where ar f(vyhasa 
sharp Inflectitar, of fo cheek data obtained by the simple 
method of dirce® dicta. “Phe theoretical no. of plates vfs 
first calcd: by the: equation previously given (lees eth 
the prelimiuary vilucs af a needed for these ctlens. are ob- 
tained from an a = f(x) curve detd. by direct ‘dist. The 


inax. is a function of the concn. and should be cated. for at * 
aes feast on® point in the range of 0-10% nnd 2 points in the x 
' range of 8)-100% of z. Expohmentally this value of x is . AS ’ 
approached. in. 2 loosely packed columns, increasing the Va 
packing height gradually by adding pieces of gliss tubing i\w 
> throngh the reflux. condenser. The smallest: allowable 1° 
- should he ted. Data obtained by this method an the svs- 


tem Calle talCh are emnpared with those of rage, ¢f ale 
ieee 1, Bencowitz 


{C.A. 36, 6378"), 0?” 
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" Fectness of the wale ; 
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~. Proof that there Was no 2nd azeo H i 
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sin un. 
: 1 plate; in the interval of 98~-100%, the- 
"Accuracy was to within + 0.095, 0. . ++ Bencowitz 
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Abstract ; Investigation of the effect of pressure on the efficacy 
of o rectification colum 1.6 om in diameter, filled 
with a layer of packing 140 cm in height. The experi- 
ments were conducted at a pressure of 760 and 100 mn He, 
with the CéHe-CCl), System, for which data were obtained 
concerning the Liguid-vapor equilibrium at ao pressure 
of 100 mm Hg. The experinental data show that on change 
in pressure, within the above-stated range, efficiency 
of the colum reins practically Unchanged. It is noted 
that on using a small size Packing a lowering of efficacy 
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Bushmakin, I.N., Lutugina, N.V. 54-10-2-7/ 16 


2 PARA os a hey 
The Equilibrium Liquid-Liquid and Liquid-Vapor in the System 


Water-Acetio Acid-n-Butylacetate (Ravnovesiya zhidkost' -zhidkost' 
i zhidkost' -par'v sisteme voda-uksusnaya kislota-n-butilatsetat) 


Vestnik Leningradskogo Universiteta,Seriya fiziki i 
khimii » 1958, Vol. 1Q@ Nr 2 ,’ pp. 75-83 (USSR) 


Among the methods of dehydrating diluted solutions of acetic acid 
which are obtained by the separation of wood distillation products, 
the method of azeotropic rectification has recently been steadily 
gaining ground. In the present paper the authors deal with the re- 
sults of the investigation of the equilibrium liquid-liquid in the 
ternary system as well as the distribution of distillation lines 
and vapor lines on the triangle of the compositions isothermal 
lines - isobars. For the purpose of explaining the behavior of ihe 
systems in the case of open evaporation and rectification, in which 
components cannot be completely mixed, data concerning the equi- 
librium liquid-liquid at boiling temperature of the solution seva~ 
rated into layers are necessary. The results obtained by these ex- 
periments are given (table 1). At the same time the authors 
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detemnined the position of the binodal points on the triangle of 
the composition at 18° (room temperature) with accuracy. The lat- 
ter data facilitate determination of gross compositions of hete- 
rogeneous liquids, which are necessary for the investigation of 
distillation lines. The boiling temperatures of the binary solu- 
tions n-butylacetate-acetic acid are shown (table 2). The boiling 
temperatures of the heteroazetrope obtained by checking the data 
given by Khennot (Ref 13) amount to 91.04°C - according to 
Khennot ~ 90.2°C. The boiling temperatures of the termary system 
were investigated according to 4 secants in Gibbs’ triangle, which 
correspond to the 4 series of solutions with constant correlations 
of molar parts of water and n-butylacetate (e.g. Osh3 1913 5,33 
4155). According to these data as well as to those of binary 
systems the isothems-isobars (fig. 2) were obtained. With a chang- 
ing solution by evaporation also the vapor, which is in equilibri- 
um with it, changes according to the line of the vapor. As start- 
ing point for the distillation- and vapor lines the heteroazeo- 
trope water-n-butylacetate was used. The course taken by 5 lines 
of open evaporation and the corresponding vapor lines were invest- 
igated. Results are graphically represented (fig. 4). It is seen 
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that all lines of open evaporation begin in the immediate vicinity 
of the heteroazeotrope "water-n-butylacetate", that they rise up 
to the point "acetic acid", after which, without reaching this 
destination, they turn off in the direction "acetic acid-n-butyl~ 
acetate. It is known from the thermodynamic theory that the dis~ 
tillation lines continue farther along the side "acetic acid- 
butylacetate (approaching it asymptotically) and must end at the 
point "butylacetate". The course taken by the distillation lines 
along the side of the triangle which corresponds to the binary 
system acetic acid-n-butylacetate can, however, not be determined 
experimentally as they approach too close to the latter. There are 
4 figures, 2 tables, and 17 references, 6 of which are Soviet. 


SUBMITTED: December 25, 1957 


AVAILABLE: Library of Congress 

Card 3/3 1. Acetic acid-n-butylacetate-water systems——-Equilibrimm 
2, Acetic acid-n~butylacetate-water systems—Thermodynamic 
properties 
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(Acetic acid) 
(Phase rule and equilibrium) 
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5(1) SOV/80-32-4-18/47 
AUTHOR: Bushmakin, I.¥. Fs 

Pani DSRSRA Acoma SS 
TITLE: A Device for Determining the Liquid-Vapor Equilibria 


(Pribor dlya-bpredeleniya ravnovesiy zhidkost'-par) ; 
Communication IX (Soobsheheniye IX) 


PERIODICAL: Zhurnal prikladnoy khimii, 1959, Vol 32, Nr 4, pp 812-817 
(USSR) 
ABSTRACT: The author studied rectification processes for which most 


acourate data on equilibrie in liquid-vapor systems were 
needed. He tried to use some typical devices for single- 
‘stage evaporation and. the. Scatchard. device [ Ref. 17 but 
all of them did not meet. the requirements. Therefore the 
author designed two new devices for determination of liquid-- 
vapor equilibrium, The-first of them, although better than 
the existing heretofore devioes,.called for a considerable 
number of experiments for-exact determinations, This was 
due-to necessity. of try—and-error finding of optimun 
conditions. for experiments: to obtain correct results. This 
deficiency was eliminated in the second device, illustrated 
Card 1/2 by Figure 2, which hase distinguishing property in that the 
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equilibrium temperature -in-ite-vapor jaoket.is-easily 
controlled. The device itself and. the method of operating 
it are described in detsil.- It yields accurate results even 
when the degree of heating vapor jacket and boiling rate are 
varied in a wide range. -No-errors due to device failures 
have been observed; errors-caused by false determinations of 
the liquid composi.tion sometimes oecur, but- they are seduced 
to a minimum: by repeated analyses of samples of the same 
experiment. 

There are 2 diagrams and. 7 references, 4 of which are Soviet, 
1 Amexican, 1 English and 1 Germans 


ASSOCIATION: Leningradskiy gosudarstvennyy ordena Lenina universitet 
(Leningrad SrGts ee bearer of the Lenin Order) 
SUBMITTED z February 17, 1 
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FROST, Andrey Vladimirovich, prof, [deceased], Prinimli uchastiye: 
_BUSHMAKIN, I: YWEDENSEIY, A,A,; GRYAZHOV, V.H.; DEMSNT'YERYA, 
M.I.: DIVTSES, A,1,; DOBRONRAVOV, R.K,; ZHARKOVA, Y.R,; ZHERKO, 
A.V.; IPATIYEV, V.N.; KVYATKOVSKIY, D.A,; KOROBOV, V.¥,; MOOR, 
V.G.; NEMTSQV, M.S.; RAKOVSKIY, A,¥,; REMIZ, Ye.E,; RUDKOVSKIY, 
D.M.; RYSAKOV, M.V.; SERHBRYAKOVA, Ye.K.; STEPUKHOVICH, A.D,; 
STRIGALEVA, N.V.; TATEVSELY, V¥.M,; TILICHEYEYV, M.D,; TRIFEL', 
A.G.: FROST, 0,1,; SHILYAYEVA, L,¥,; SHCHEKIN, V.¥,, DOLGOPGLOVY, 
N.M.,. sostavitel'; GERASIMOY, Ya.I.,.otv.red.; SMIRNOVA, I.V., rede: 
TOPCHIYEVA, K.Y,; YASTREEOYV, V.Y., red.; KONDRASHKOVA, S.¥,, red, 
izd-va; LAZAREVA, L.¥., tekhn. red, 


[selected scientific works] Izbrannye nauchnye trudy, Moskva, 
Fud-vo Mosk.univ., 1960, 512 p. (MIRA 13:5) 


1. Chlen-korrespondent AN SSSR (for Gerasimov), 
(Chemistry, Physical and theoretical) 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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Lies 
SOV/80-33-1-22/49 


Bushmakin, I. N. 

; ste setantaus 
The Relationship Between the Efficiency of the Rectify- 
ing Column and the Reflux Ratio. Communication XIV 


Zhurnal prikladnoy ihimii, 1960, Vol 33, Nr 1, pp 127- 
134 (USSR) 


The authors reported previously (this journal, 1954, 
Vol 27, Dp 1006) on a batch distillation calculation 
method which used a diagram showing the relationship 
between the concentzation and the number of theoretical 
plates. This method required, however, that the effi- 
ciency of the column at a given reflux ratio be deter- 
mined experimentally for each particular case. The 
present study attempts to establish a relationship of 
the efficiency (number of theoretical plates) as 
function of the reflux ratio R. The behavior of 
various binary mixtures was investigated in five 
aifferent rectifying columns, and the composition of 
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The Relationship Between the Efficiency 77513 
of the Rectifying Column and the Reflux SOV /80-33-1-22/49 
Ratio. Communication XIV 


the liquids was determined refractometrically. For 
comparison of the results obtained in various columns, 

the authors introduce a coefficient K which expresses 

the decrease of efficiency on withdrawal of the distillate: 


K = Np/Ng » where NR is the efficiency at a given reflux 


ratio, and Ns. is the efficiency at total reflux, both 


determined at the same rate of reflux return (in ml/min). 
The value of K depended on the reflux ratio R and de- 
creases with decreasing R. It was found that for a 
given binary mixture the K = f(R) curve does not depend 
on the rate of reflux return nor on the height and 
type of packing; i.e., it is independent of the effi- 
ciency and the contact time in the column, Plots of K 
against R of various binary mixtures closely resembled 
each other; it was-possible, therefore, to draw a 
mean standard curve K = £(R) valid for all binary 

Card 2/4 mixtures. This curve serves to predict the efficiency 
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5.1160 T7p7%2 
SOV/E9~-3,3-2-7 /52 
AUTHOR: Bushmakin, I. N. 
anita: os ee 
TITLE: Calculation of Binary System Rectification by Means of 


a Diagram of the Number of Stages Versus Concentration. 
Communication XV 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 2, pp 296- 
304 (USSR) 


ABSTRACT: A graphic method for the determination of some of the 
parameters of batch distillation in packed columns 
was devised by the authors. Preliminary study was 
published in 1954 (this journal, 1954, Col 27, p 1006), 
The following parameter notations were introduced: 


Xj - molar fraction of the more volatile component in 
the initial solution; Wy > number of moles of the 
initial solution; x - molar fraction of the more 
volatile component after rectification; Wyo number of 
Card 1/6 moles remaining in the column (still pot + column 
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* Calculation of Binary System Rectification T7632 
by Means of a Diagram of the Number of ' S0V/80-33-2-7/52 
Stages Versus Concentration. Communication XV 
holdup); y! - molar fraction of the more volatile com- 
pound in the condenser liquid (in the removed dis- 
tillate); ¥' - molar fraction of the volatile component 


Card 2/6 


in the total of the removed distillate; D - number of 
moles of the removed distillate; R - reflux ratio}; 

n - colum efficiency (number of stages) at total 
reflux} Np - column efficiency at the given reflux 


ratios np ~ column efficiency at the given reflux 
ratio taking into account the colum holdup; K - coef- 
ficient of the efficiency reduction (K = ™R ); 
Noo 
Be column efficiency for the given system 
/™ colum efficiency for the standard systen 


(the standard system is here benzene-carbon tetra- 
chloride). Plots of Ng against the amount of reflux 


(in ml/min ) and plots of K = f(R) allow the determina- 
tion of W. and Np at given values of xq) Wis xis amount 
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Caiculation of Binary System Rectification 77632 
by Means of a Diagram of the Number of SOV/80-33-2-7/52 
Stages Versus Concentration. Communication XV 


of reflux, and R. The value of W, can be also de- 


termined from Rayleigh's equation 


wy. { dz’ 
ly mo 30d lee" 
The conjugate values x' ~- y' are found from the plots 


of the number of stages against the concentration 
(in molar %) using the values of Np (see diagram 4) 


Fig. 4. Part of the diagram 
(number of stages - con- 
centration). A - number of 
stages; B - amount of CCl) 


(in molar %). 
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by Means of a Diagram of the Number of' S0V/80-33-2-7/52 
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For the graphic integration of Rayleigh's equation, a 
table was compiled containing the values of x', y', 


(y! - x'), ms n (number of stages corresponding 


to the concentrations xj, x4, ..- x)» and (n + Np) 
From these table data, the diagram So against 
x' was established (see Fig. 5), and the value of Wy 


was determined by means of the graphic integration of 
Rayleigh's equation. The experimental value of Wy 


and that determined with the above method differed 
by 0.9%. This method can also be used for the cal- 
culations of batch rectification taking into account 
the effect of the column holdup. It is possible that 
it could be used also in calculations of rectification 
in other types of colums besides the packed colwm 
used by the authors in their experiments. here are 
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Fig. 5. Diagram 
LAS" oo RT 
for the graphic 


integration of 
Rayleigh's equation. 
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5 figures; 4 tables; and 8 references, 1 oe 7 Soviet. 
3 


The U.K. reference is: Rayleigh, Phil. Mag., 5el 
(1902). 

ASSOCIATION: Leningrad State University (Leningradskiy gosudarstvennyy 
universitet) 

SUBMITTED: July 16, 1959 
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BUSHMAKIN, I.N. 
K. Lh eee 
Methods for calculating data for plotting diagrams: number of 
stages-concentration. Zhur.prikl.khim. 35 no.4:855-860 
Ap ‘62, (MIRA 15:4) 


1. Leningradskiy gosudarstvennyy universitet. 
(Distillation, Fractional) 
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BUSHMAKIN, I.N.; MOLODENKO, P.Ya.; NIKANDROVA, G.I. 
<= a of a 

i id o 
Determination of liquid - vapor equilibria with the a 
rectification column, Zhur.prikl.khim. 35 no.6:1260-1265 Je 
162 (MIRA 15:7) 


1. Leningradskiy gosudarstvennyy universitet, 
(Phase rule and equilibrium) 
(Distillation, Fractional) 
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Digtillation and rectification-in-thewydtempwater - formia, x. 
acid - 1,2-dtchloroethane. Thid, 32653-2662 


(IRA 18:3) 
i.e Leningradskiy gosudarstvennyy universitet imeni Zhcanova. ~ 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9 


BUSHMAKTN, YoNes BALBANGITN, By; MOCLORENES, Pov. 
fywOlbrium belwest, G.giia €8a vatur in the cystane Leieina — Gata 
. FP aay ELT rd 
acetate sii carbon tatrathictide © butyl acti. deer oopthi okhine . 
28 ne oG2iAlte W129 ge 4, (MIRS i@e40) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9" 


STE ee ee 
aU YEE Pe Tiere ie es 


okdinadan FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9 


1: 2héh1~66 


eae oy chests e 


ce 5 EW iP 

[Acc NR: AP NR, APCOL0264  EWP(k)/EWA(h)/ETC(m)-BOUR : OR 5 

- IJP ID/yW/IG/EM/DS. = spr 
| AUTHOR: Bushmanis, A. Rt austen a/R SC | 
| ORG: Institute of Physics, AN Latv. SSR (Institut fiziki AN Latv. SSR) - ‘6. : 


: ia 23 
TITLE: Selection of optimum proportions in induction Sua with maximum efficiency 


SOURCE: AN LatSSR. Izvestiya. Seriya fizicheskikh i tekhnicheskikh nauk, no. 1, 1966,)- : 
42-53 


‘TOPIC TAGS: liquid metal pumps fiuid pump 


| ABSTRACT: A graphic method is proposed for analytical determination of optimum geo- 
“metric proportions for induction pumps with maximum efficiency. This method reduces 
the number of computations required for each separate modification and also reduces 
the number of modifications. The following parameters are assumed as given: develop- 
ed head of the pump p, capacity @, Frequency of the supply current f, and also the 
physical constants of the liquid metal|Jo be pumped: specific electrical conductivi- 
ty o, density po, kinematic viscosity v and temperature 7. Analytical formulas are de- 
rived for calculating the remaining paraneters of the pump (useful power, power los- 
ses, etc.) in terms of the given quantities and the results are presented on graphs 
which may be used for practical solution of design problems. A table is given illus- 
trating use of the proposed method for optimizing the geometric proportions of an 
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AUTHOR: Vasil’yev, N. Ye.; Bushmakin, Yu. A.3 Kulalayev, Yu. A.; fc 
TITLE: Experience in melting the alloy 79% in electric arc furnaces and rol- 
ling 3.3 ton ingots of this alloy. Me a ; : ; 


_ SOURCE: Byulleten' tekhniko-ekonomicheskoy informatsii, no. 8, 1965, 12-13 


TOPIC TAGS: nickel containing alloy, are furnace, ingot, rolling mill, magnetic a 
roperty, aluminum containing alloy ; 
nd 


ABSTRACT: The Izhevsk Metallurgical Plant, in collaboration with the Novosibirsk 
Metallurgical Plant, has experimentally produced slabs of the alloy 79NM by rol- 
ling/rathe A than forging. This alloy is obtained by melting Armco iron, grade 
N-O ‘or N-1\nickel}/ and grade Mo-l(ferromolybdenum in 20-ton electric are furnaces 
(transformer power 5000 kva, selt weight 13-15 tons)-,/ and cast into 3.3 ton in« 
gots which are air-cooled and, following the climination of surface defects, con- 


veyed to a hot-rolling mill (at the Novosibirsk Metallurgical Plant) for rolling 4f: 
into slabs with a cross sectional area of 13 Fe pa70Fls tm (23 passes, with reduct 
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ion in area of from 55 to 20 m per pass). At the Novosibirsk Plant the slabs are 
reduced to a thickness of 3 mm after picklin A 

and deburring, and then returned to the Izhev. 
to 0.1-1.0 ma thick cold-rolled strips. Tests showed that the magnetic properties 


largely determined by the alloy's nickel c ntent. The first results/of this expe~ 
riment showed that the melting techni ues/tieeded some improvement: the ingots 
from the melts with an excessively low titanium content displayed signs of impro- 
| per eshrinkege. Therefore, to obtain more compact ingots, subsequent meitings 
were performed on increasing deoxidation with titanium metal to.18-2.0 kg/ton and 
with aluminum metal to 0,5-0.6 kg/ton, Then the ingot metal contained 0.08-0.1% 
Ti and approx. 0.05% Al. Following these and certain other modifications, the pro- } 
duction of slabs by this method was introduced on a permanent basis at the Izhevsk 
Plant. As a result the rolling cost at the Novosibirsk Plant could be reduced 
42% compared with forged slabs and cold-rolled etrip could be obtained in bundies 
"| weighing up to 500-700 kg each without being welded along their length. Orig. sx> : 
has: 1 figure, 1 table. - . ve ae Eos - 
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TOPIC TAGS:. valve, compressor: valve, valve spring, spring steel, stainless. steel, 
Broctarr ation hardenable steel, steel ‘Property pee steel, KhISN9Yu steel 


pest ne . ¢ The suitability of LsHoTd "(@1904)! racipleativachacdanahie stainless 


aay or flat ,valve springs\vf compressors operating in a tropical environment or 
srreaive gascWis media fas been studied. Thirteen experimental 50-kg heats con- 
taining 0.05—-0.09% carbon, 14.00-15.42% chromium;\|7. 70—8.63% nickel47 and 0.73—1.10%). 
| aluminum,” dnd with an initial martensite content varying from 7 to 60%, were melted 
in a laboratory induction furnace. The ingots were rolled into a strip 2.5 mm thick 
and 60. mm wide, annealed at 1050—i070C, and water quenched. Then five strips with 

om initial martensite content of 8, 27, 34, 45 and 60% were cold rolled with reduc- 

ma; tions up to 80% and aged at 350—500C. ‘Two other heats with an initial martensite 

Me | content of 20 and 40% received the same treatment, but prior to cold rolling were 


Cord if/2 eae: a a __ UDG: 669.14,018°27 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307720003-9 


a 


yl 10892-66 — 7 
ACC NR: AP6000595— 


refrigerated at -70C for 6 hr. Results of tensile tests showed that heats with ea 
initial martensite content over 25% are not suitable for springs owing to low duc- 
tility. In steels with an initial martensite content: of 5—25%, the mechanical 
properties can be varied over a very wide range: between 100 kg/mm? tensile strength 
at 30% elongation and 200 kg/mm? tensile strength at 2% elongation. For the lowest 
strength level, 140—170 kg/mm*, the recommended strengthening treatment (after 
-annealing) consists of cold-rolling with a reduction of 40—50% and aging at 
400—480C for l hr. For the highest strength level, over 190 kg/mm?, the annealed 
strip should be refrigerated at -—70C prior to cold rolling and aging. Orig. art. 
! I 
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Mechanism of change in chemoreceptors of the blood vessels in reflex 
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1. Iz kafedry normal'noy fiziologii (zav. - akademik AN USSR G.V. 
Fol'bort [deceased]) Kiyevskogo meditsinskogo instituta i laboratorii 
fiziolgoii (zav. ~ doktor meditsinskikh nauk V.V.Frol'kis) Instituta 
gerontologii i eksperimental'noy patologii. Predstavlena akademikom 
V.N.Chernigovskin. ‘ 
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